We explored the effect of a change in substrate-benzoate (as sole carbon and energy source) concentration in growth medium on the activity of benzoate 1, 2-dioxygenase (BDO) of R.opacus 1CP cells, where BDO is the enzyme mediated the initial attack of benzoate. The activity of the enzyme was estimated by a change of respiration of whole freshly harvested bacterial cells (growth of the cells on benzoate) in response to injection of benzoate. It was shown that when concentration of growth substrate-benzoate decreased from 6 g/L to 250 mg/L, the curves of the dependency of the response rate to benzoate on the initial concentration of benzoate demonstrated that kinetics of the process changes from hyperbolic saturation kinetics, or typical Michaelis-Menten kinetics, to sigmoidal dependency of V on S. The semi saturation constant as a characteristic of the strength of substrate binding with BDO changed simultaneously. These changes were accompanied by the increase in the Hill coefficient from 1.02 up to 3.06, hence positive kinetic cooperativity by a substrate was observed for BDO of R.opacus 1CP cells. The influence of this type of cooperativity on viability of rhodococcus in natural environment and causes of the changes mentioned are discussed. It was hypothesized that an increase in substrate concentration in the medium for the growth of the bacterium not only stimulated synthesis of the inducible enzyme (BDO) in the cell but also led to the change in BDO conformation followed by the change in interaction between substrate-binding active sites of enzymes.
Introduction
Under aerobic conditions the initial attack of different substrates by bacteria is usually performed by mono-or dioxygenases [1] . In many cases these enzymes are complex systems. Benzoate degradation under aerobic conditions starts from an initial attack of this compound by benzoate 1,2-dioxygenase (BDO).
BDO is a two-component enzyme consisting of oxygenase and reductase components, and as example, oxygenase component has an (alpha beta)(3) subunit structure [2] .There are some difficulties in determining BDO activity in a cell-free extract [3; 4] . For instance, the determination of the BDO activity in a cell-free extract of P. arvilla C-1 required introduction of NADH-cytochrome c reductase, but even in that case the BDO activity was just 6% of the activity at the reductase saturation [5] . The BDO activity in a cell-free extract could not always be determined even if the depletion of substrate was registered [6] . In majority of cases, the rate of BDO reaction is determined in whole cells by monitoring their respiration in the presence of respiration substrate [7] . We have shown that the change of freshly harvested cells respiration in the presence of benzoate was an indicator of BDO activity of R.opacus 1CP cells [8] . While studying growth of R. opacus 1CP on benzoate as a sole source of carbon we found that not only growth characteristics of the culture but also a kinetics of enzymatic reactions and the enzyme pool of the cell were changing when the benzoate concentration in the cultivation medium was raised [9; 10] It is known that at least one allosteric enzyme providing regulation of total reaction of whole enzyme ensemble is present in every multienzyme complex.
More often this enzyme catalyzes the rate of the first (as it is in the case of BDO and benzoate) and the slowest reaction [11] . The presence of several active and some allosteric centers is a characteristic feature of an allosteric enzyme molecule [12] . Allosteric enzymes possess unusual kinetic properties, one of which markedly exerts in S-shape type of a plot [13, 14] . At the same time not any kinetic anomaly such as S-shape type of the plot is of allosteric nature. Allosteric interactions are also possible for monomeric enzymes [15] . The statement concerning allosteric nature of kinetic anomalies in the behavior of the enzyme is valid only when the presence of a subunit structure and the existence of several substrate binding centers in the enzyme are proven [13, 14] .
The aim of the present study was to compare kinetic constants, obtained for BDO of R. opacus 1CP cells, grown under different benzoate concentrations and at first time to find a connection between them and cooperativity by a substrate.
Materials and Methods
The microorganism and culture conditions 
Statistics
The measurements were taken in triplicate in two independent series of experiments. The presented results reflected averaged values. Statistical analysis of the data was carried out using a Student's t-test, taking as sufficient the probability criterion P < 0.05. 1a. To better visualize the differences in these curves, the area of low benzoate concentrations is shown in Fig.   1 Table. When the cells were grown in the medium at benzoate concentration less than 6 g/L, the calculated the Hill coefficients ( n) were not equal to 1. It points to the fact that the dependency of V on S for BDO of cells grown at those concentrations of benzoate was not hyperbolic. To verify the sigmoidal dependency, experimental data are depicted with reciprocal coordinate 1/V-1/S (Fig. 2 a-c) . 
Results
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Discussion
The change of 1CP respiration in response to benzoate injection into cell suspension is a combined response to benzoate of the whole cell containing BDO.
M. Dixon and E. Webb [17] wrote that enzymes had been divided into two groups as "unorganized" and "organized" and this approach has been used until recently [18] . When the cells of R. opacus 1CP were grown in the medium containing benzoate at concentration of less than 6 g/L, the dependency of V on S for BDO of cells was not hyperbolic:
for these cells the dependency of 1/V on 1/S was not linear (Fig. 2) . Sigmoidal curves (V vs S) were The Hill coefficient (n) is a dimensionless parameter. It may characterize the number of substratebinding active sites [20] . n is used as a parameter summarizing the degree of cooperatives [19] . The Hill coefficient is > 1 under "positive kinetic cooperativity" by a substrate and < 1 under "negative kinetic cooperativity". S-shape curve was obtained while studying glutamate dehydrogenase [21] . Positive cooperativity was observed.
Concavity of a curve of 1/V-1/S ( An increase in the Hill coefficient as positive kinetic cooperativity by substrate for allosteric enzymes as assumed in [13, 14] is caused by interaction between sites binding a substrate. For allosteric enzymes, in order to prove spatial disconnectedness between sites a desensitization approach is employed [19, 22] . 
